Background: This study represents the first in-depth ethnobotanical study in the province of Uíge in northern Angola and documents the traditional knowledge of the Bakongo people living in the area. Due to deforestation and frequent fires, degraded savannahs dominate the landscape in the study region. Here we provide a list of useful plants from these savannahs including quantitative data about cultural importance of the respective species, aiming on the one hand to conserve the local knowledge and on the other hand to create a reliable basis for research projects in the region. Methods: Field work was conducted in April and May 2014 in 5 municipalities of Uíge province. The study is based on 32 semi-structured and free-listing interviews, group discussions of varying scope and 14 field trips, involving a total of 82 informants. Throughout the course of the study herbarium specimens of the useful species were collected for later identification. Cultural importance index was applied to analyse the data sets recorded and to determine the best-known useful species in the region. All data sets were compared to the literature available for the region. Results: The study documents a total of 498 citations for the use of 122 plants from 48 families, 34.0 % of which were unknown according to the literature used for comparison. The high amount (71 %) of medical use-reports indicates that plants still play a crucial role in rural health care. We identified 14 plant species of special interest for pharmacological analysis. Species of highest cultural importance are Annona senegalensis Pers. and Sarcocephalus latifolius (Sm.) E.A., both of which are frequently found in disturbed savannahs. Conclusions: The study points out the importance of savannahs even if degraded in terms of useful plants and provides a valuable addition to current knowledge of plant use in Northern Angola. This is not only essential for further studies, i.e. regarding pharmaceutical agents, but also for the design of a planned botanical garden of the University Kimpa Vita in Uíge, which aims at communicating the findings to the local people.
Background
Due to its botanical and cultural diversity, covering vegetation zones from tropical cloud forests in the north to the Namib Desert in the south [1] and many ethnic groups [2] , Angola is a promising target for ethnobotanical research.
Previous studies already aimed at documenting ethnobotanical knowledge in Angola and preserving it for future generations. Leyens and Lobin [3] present portraits of Miombo and Mopane plant species and their uses, while Costa and Pedro [4] focus on medical plants and summarize data collected from across the country. Latham [5, 6] , Kembelo [7] and Makumbelo [8] offer comparable information for the Bas-Congo-Province in the Democratic Republic of Congo, adjacent to the study area. However, systematic and comprehensive ethnobotanical analyses regarding the cultural and botanical diversity of the country are still scarce. The above-mentioned publications primarily document and propagate traditional knowledge, e.g. to improve health care for the local population, but do not include quantitative data and in some cases don't give specific information about the ethnic groups using the plants. A recent study of Urso et al. [9] offers first quantitative data for the province of Namibe in the south-west of the country. Their survey emphasizes the importance of plants to both cultural identity and livelihood strategies in the area and identifies a high amount of species that were until then not known for their ethnobotanical importance. No comparable data are available for the north of the country. Due to 40 years of Civil War and War of Independence, a lot of research needs to be done in this field.
It was the aim of this study to document traditional knowledge about useful plants in the Province of Uíge in Northern Angola. The examined municipalities are widely dominated by savannah vegetation, severely degraded by frequent fires [1, 10] . Several ethnobotanical studies worldwide have stated that those disturbed areas are far more important to the local people than would be expected by means of species richness [11, 12] . Disturbed habitats are often found in the vicinity of human settlements, facilitating accessibility [12, 13] , and contain a high percentage of weeds that are assumed to be of high medical value [14, 15] . The goal of this first indepth ethnobotanical assessment of the region was to provide a list of the useful plants from savannahs also including quantitative data about cultural importance of species. By this means, the study aims to conserve local knowledge for future generations, to make it accessible for projects such as a planned botanical garden and to interpret it in the context of anthropogenic disturbance. Apart from that, our documentation intends to provide a reliable basis for future ethnobotanical and ethnopharmacological research in the region and to identify promising targets for such projects.
Study area
Field work was carried out in the Province of Uíge in the north of Angola (Fig. 1) . The study area extends in the range of S6°55'24.91" to S07°57'03.7'' and E14°3 6'14.7' to E15°30'27.02", mainly in the municipality of Uíge. Other municipalities covered by the study are Negaje, Quitexe, Mucaba and Ambuíla.
Climate and vegetation
Uíge Province is characterised by tropical wet and dry or savannah climate, classified by Köppen-Geiger as Aw [16, 17] . Despite four months of dry season extending from June to September [18] , the surroundings of Uíge City were originally covered by closed forest formations and forest savannah mosaic [19] . The development of forests is favoured by a local climate in the neighbouring mountain chains of Serra do Uíge, Serra do Pingano and Serra Quibinda, where humid air masses condense during dry season [10, 20] .
The forests in Uíge are under huge anthropic pressure: Timber exploitation, agriculture (mainly subsistence farming and slash-and-burn agriculture), urbanization and fragmentation of the habitat due to road construction lead to the degradation and loss of this habitat. The area of degraded savannahs increases, resulting in a mosaic of remaining cloud forests, secondary coffee forests and savannahs [1, 10, 19] .
As illustrated in Fig. 1 , most of the data sampling points are located in areas of potentially closed formations of semi-deciduous rainforest or evergreen cloud forests or in areas of secondary coffee forests and Zambesi savannahs. The actual vegetation is characterized by degraded savannahs, as seen in Fig. 2 , which are widely dominated by the grass genus Hyparrhenia. Pyrophytic, rhizomatic herbs such as Pteridium centrali-africanum and Aframomum alboviolaceum and small, fire resistant shrubs such as Psorospermum febrifugum, Bridelia ferruginea and Hymenocardia acida are commonly found. The vegetation as well as interviews and personal observations lead to the conclusion that these savannah habitats are burnt on a regular basis. Different reasons for those large scale savannah fires were mentioned during interviews: Fires are meant to keep roads clear, to improve accessibility of grassland (e.g. to collect fruits of Aframomum alboviolaceum), to reduce agricultural pests, to create pasture land, to locate enemies earlier (during civil war) or are started without reasons or as a game.
Especially in interviews it was not always possible to differentiate between savannahs and other disturbed habitats in the vicinity of human settlements, such as village outskirts, fields, forest edges and recently burnt savannahs or forest patches. Also, field excursions sometimes included transition zones to those habitats, where vegetation is influenced by forest species, introduced or cultivated plants and/or ruderal species.
Population
The province of Uíge covers an area of 58.698 km 2 and counts about 1.4 million inhabitants [21] . The majority of the local population belongs to the Bakongo ethnic group. This Bantu group lives in an area that covers parts of what is now Angola, Democratic Republic of the Congo, Republic of the Congo and Gabon. They are united by the Bantu-language Kikongo, although the wide distribution, different colonial powers, transregional trade and migration have lead to a great diversity in spoken and written forms of this language [22] . In Angola most persons additionally speak the official language Portuguese.
In the rural areas involved in the study, agriculture is the main source of food and income. Small subsistence family farms are prevailing [1] , information on field size ranges between 1.4 ha and 2.25 ha [23, 24] . Most smallholders practise shifting cultivation. As mechanization is uncommon, the land is mostly prepared manually and fire is often used to remove biomass (slash-and-burn agriculture) [1] .
Western medical health care is scarce, especially in rural areas [25] . The under-five mortality rate in Angola is the highest in the world, with 157 deaths per 1000 live births [26] . Curent economic problems due to the low oil price might aggravate the situation. It is assumed that importance of traditional healers and herbal medicines especially for rural people is high and might even increase in the coming years [9, 27] .
Methods
Field work was conducted between April 6th and May 24th, 2014. The study is part of an academic cooperation between Technische Universität Dresden and Universidade [19] . Graphic: A. Kempe Prior to interviews and field excursions all participants in the study were informed about the project and their rights and local authorities were asked for permission to work within the community and the surroundings (prior informed consent). Communication was mainly conducted in Portuguese. If necessary, Angolan co-workers or village residents translated into Kikongo. The methods used for ethnobotanical data collection included semi-structured interviewing, free-listing, group discussions regarding plant identification and field excursions. Data sets collected included the vernacular name of the plant in Kikongo and/or Portuguese, usage and the plant parts used as well as preparation and administration techniques. Data sets collected during interviews were only included in the analysis if they could be assigned to plants identified during field trips.
During field excursions and subsequent to interviews, herbarium specimens were collected for later identification. All voucher specimens are deposited in the Herbarium Dresdense (DD) of the Institute of Botany, Technische Universität Dresden, Germany. As soon as suitable conditions are established, type species and duplicates of the collection will be deposited at Universidade Kimpa Vita, Uíge, Angola. Identification of plant species was carried out at the Institute for Botany of TU Dresden. If it was not possible to collect herbarium specimens, photographs of the plants were used. The following floristic works were consulted for identification: Conspectus Florae Angolensis [28] [29] [30] , Plantas de Angola [31] , Flora of Tropical West Africa [32] [33] [34] [35] [36] , Flore Analytique du Bénin [37] and Flora Zambesiaca [38] . Additional information was retrieved from Kew Herbarium Catalogue [39] , Herbario LISC [40] and Herbarium Dresdense.
Because of time constraints, not all plants were found with flowers and fruits, impeding the determination to species level. The associated use-reports were only included in the results if the specimen was at least determined to family level.
In total, 41 informant groups were involved in the study. These groups were made up of 82 individuals between the ages of 23 and 80 years, with 56 % of informants being women. We conducted 32 interviews and 14 field trips with these informant groups. Group size varied between one and nine persons in interviews, with a mean value of 2.3. In field excursions, group size varied between one and four participants, with an average value of 1.8. Whether field excursions and interviews were carried out with single persons or groups was mainly influenced by decisions of local authorities.
To establish contact with potential informants, local authorities were asked to suggest persons with different backgrounds that might participate in the study. The great majority (74 %) of informants were farmers who were known within the community for having knowledge about the use of plants. 10 % of participants belonged to the group of local authorities, who were sometimes also involved in farming activities. A further 7 % of participants were traditional healers or midwives, 6 % workers or employees (non-farming activity), while teachers within the villages represented 3 %. To quantify ethnobotanical data, the information regarding useful plants was organised in use-reports. Use-reports follow the basic structure of 'informant [group] i mentions the use of species s in the use-category u' [41, 42] . Usecategories were adopted from the data received during the interviews and included: nutrition/food, medicine, tea, ornamental, ritual/magic, forage, fibres, handicraft/ building material and fuel. Use categories mentioned less than 4 times (e.g. fish poison, candles) were summarised in the residual category "others".
Use reports were analysed calculating the number of use-reports (NUR) and the cultural importance index (CI) (Formula 1). The NUR is one of the most commonly used tools to measure the cultural importance of plants [41] . It is calculated by firstly summing the number of informants who mention each use-category for the species and secondly summing the values of each use-category [41] . The CI was introduced by Tardío and Pardo-de-Santayana [41] . It is comparable to the use value, which is widely applied in ethnobotanical research [13, 43] . Unlike NUR, it is not influenced by the total number of informants and therefore allows the comparison of data between different studies. As informants were mostly interviewed in groups and use reports were only recorded once per group, we used the number of the interviewed groups substitutional for the total number of informants in our calculation.
To give more accurate information about the use of plants, large use-categories were divided into subcategories or usages. In the medical use-category, subcategories were determined by the illness or symptom treated with the plant. Subcategories were documented without further grouping of the cited usages or illnesses. For food plants, subcategories were defined by the plant part and the preparation method used. Subcategories mentioned during the interviews included: Raw fruits (eaten fresh or dry), cooked fruits, cooked leaves (eaten as vegetable), cooked tubers and raw stem.
If one informant mentioned the use of a species in two subcategories belonging to the same use-category, those use-reports were counted as one data-set in the use-category for calculation of NUR and CI. E.g., if one informant mentioned the use of a species against abdominal pain and diarrhoea, those use-reports counted as one data-set in the category "medicine". This was necessary because many use-reports, especially for medical uses, were closely related, which could result in an overestimation of cultural importance. Because of the introduction of subcategories, NUR per species does not always equal the sum of all use-reports listed in the subcategories.
UR ui NI
Formula 1: (A) Calculation of number of use-reports and (B) calculation of cultural importance index according to [41] . NUR = Number of use-reports, CI = cultural importance index, s = species, u = use-category, i = informant, NI = total number of informants, NC = number of use categories, UR = use-report.
To evaluate the increase of knowledge through the study, all data sets were compared to available literature. For use-reports referring to medical treatments Neuwinger [44] , for all other applications Latham [45] and Latham and Konda ku Mbuta [5] were used for comparison. To estimate the potential for further medical studies, a PubMed inquiry (http://www.ncbi.nlm.nih.gov/pubmed) was carried out in June 2015 for each species to determine if medical studies have already been carried out.
Results
The study documents a total of 498 different use-reports for 122 plants from 48 families. All use-reports are summarised and provided in Table 1 . The most commonly used plant families are Fabaceae (13.1 %), Asteraceae (13.1 %), Euphorbiaceae (6.6 %), Lamiaceae (6.6 %) and Malvaceae (5.7 %), all of which are widely distributed in Angola [31] .
On average, 4.1 different use-reports per species were documented, 72.1 % of which refer to medical treatments. 10.6 % of uses refer to food plants. Other use categories covered are handicraft and building material (3.6 %), tea (non medical, 2.6 %), fuels (1.8 %), forage plants (1.8 %), ritual uses (1.8 %), source of fibers (1.4 %), ornamentals (1.0 %), dyes (1.0 %), and others (2.2 %).
Of the documented plants, 41 .3 % were shrubs or trees, 9.1 % subshrubs, 24.8 % perennial herbaceous plants, 13 .2 % annuals and 11.6 % annual or perennial climbers. Due to regular fires many species that are documented in the literature as trees, showed a shrubby habit in the study area. The most commonly used plant parts are leaves or fronds (224 citations for 78 species), fruits (73 citations for 35 species, including seeds) and underground organs, such as roots, root tubers and rhizomes (75 citations for 28 species).
NUR and CI were calculated for each species to evaluate the importance of a particular plant species and to standardize the data. NUR varies between 1 and 16, with an average value of 3.63. The related value of CI covers a range from 0.02 to 0.39 with an average of 0.09. Table 2 summarises the ten highest-ranking species. The highest values were reached by Annona senegalensis Pers. and Sarcocephalus latifolius (Sm.) E.A. Bruce with NUR = 16 and CI = 0.39.
For all specimens determined to species level, literature comparison was carried out to emphasize hitherto unknown use-reports. 7.6 % of citations referred to species not documented in the ethnobotanical literature used for comparison and 26.6 % of the reports added new uses to species that were already known for their ethnobotanical relevance.
Medicinal plants
The high percentage of medical use-reports allowed further analyses of the diseases treated with traditional medicine. As can be seen in Fig. 3 , medical plants are used against both specific diseases, such as typhoid fever or diabetes, and widespread symptoms like abdominal pain. For reasons of clarity, some symptoms listed separately in Table 1 , are merged in Fig. 3 by means of the body systems affected. E. g., "digestive tract diseases" includes constipation, diarrhoea and nausea; "gynaecologic disorder" merges menstrual disorders with fertility and pregnancy disorders. As abdominal pain is a widespread symptom which might be caused by several diseases, this use category was kept separately from related categories, such as digestive tract or gynaecological disorder, hepatitis or urinary tract infections, if no clear attribution was made by informants. The most frequently listed areas of application are abdominal pain (55 use-reports), digestive tract diseases (28 UR), childhood diseases (28 UR), rheumatic or muscle pain (25 UR) and fevers (25 UR). Two diseases mentioned in interviews could not be identified and were therefore not translated. Baço refers to a disease affecting mostly children, including symptoms that might be related to splenomegaly after malaria infection. Gota would be literally translated as gout, but is commonly described as a childhood disease with epileptic symptoms.
The most frequently cited preparation methods for medical plants are decoctions (72 citations) and freshly crushed material, as it is used for dermal administration or to extract the sap from a tissue (71 citations). Furthermore, use-reports include infusions (59 citations), Treatments are mostly accomplished through the enteral route by oral intake (139 citations). Rectal drug administration is also common (68 citations), especially by enema. Other methods documented include inhalation (21 citations), ophthalmic drugs (13 citations) and the uptake through oral mucous, e. g. by rinsing (12 citations). Nasal (2 citations) and otic (1 citation) treatments were less frequently cited.
As stated before, literature comparison was carried out for all species determined to species level, to emphasize hitherto unknown use-reports. Figure 4 shows the percentage of species whose use for a specific disease pattern was new to the studied literature. The percentage of new species was especially high in categories linked to a specific disease, such as measles, typhoid fever and epilepsy; whereas it was lower for unspecific symptoms i.e. abdominal pain.
Food plants
During our study, we recorded 53 use-reports for 23 species that are used as food plants. The most commonly cited species are Aframomum alboviolaceum (9 citations), Landolphia owariensis (6 citations), Crassocephalum rubens (5 citations), Pteridium centrali-africanum (4 citations), and Psidium guajava (4 citations).
Fruits are the most frequently used plant parts for nutrition; they are mostly eaten raw (32 citations) or less often cooked or heated in hot water before consumption (6 citations). 13 use-reports mention cooked leaves that are used as a vegetable. Cooked root tubers or raw stems are both documented in only one use-report.
Although the documented species might be found naturalized within the disturbed savannahs of the region, in some cases we also observed cultivation, e.g. for Dacryodes edulis, Canarium schweinfurthii, Cajanus cajan, Artocarpus altilis, Psidium guajava and Passiflora edulis.
Not all plants were incorporated into diets under normal conditions. For example, the taste of Pteridium centrali-africanum fronds was described as rather unpleasant by some of the respondents. For Crassocephalum rubens informants mentioned that they know the leaves are edible and can be used as a vegetable, but do not use them as long as other leafy vegetables such as Manihot esculenta or Amaranthus spp. leaves are available. Similar explanations were documented for the root tubers of Dioscorea dumetorum. Food plants such as these, which are mainly consumed during times of food shortage are often referred to as famine foods [46] . It has already been shown in other studies for subSaharan Africa that some fruits are not harvested in great amounts but rather consumed as a 'snack' while spending time in the field [9, 47] . The fruits of Annona senegalensis, Anisophyllea quangensis, Vitex madiensis subsp. madiensis, Tristemma mauritianum and the stem of Costus afer fit to this description.
In contrast, the fruits of Landolphia owariensis, Canarium schweinfurthii, Dacryodes edulis, Adansonia digitata, Psidium guajava, Passiflora edulis and Aframomum alboviolaceum were sometimes harvested in greater quantities and sold at local markets. Except for Landolphia owariensis, Adansonia digitata and Aframomum alboviolaceum, these plants are also in cultivation, but may have been abandoned or escaped, and are now growing in the surroundings of the villages and fields.
Other uses
As stated above, other use categories were mentioned less frequently in comparison to medicinal and food plants (in total 55 citations, 17.2 %). Still, the citations in these categories cover a wide field of different applications, including e. g. fibres and dyes, fuel, building material, ritual and ornamental uses. About 60 % of citations in these use-categories have already been documented in literature about local plant use. Percentage of already known citations is especially high (100 %) in the categories dyes (2 species), fuels (4 species) and handicraft/building material (6 species), which include many woody species. The highest amount of hitherto unknown plant uses was documented in the use-category 'Ornamental' , where four of five species haven't been found in the literature used for comparison. Presumably, this is due to the fact that many ethnobotanical studies do not include ornamental uses.
Discussion
Although savannahs are not the potentially natural vegetation in the study area, they are of high importance to Bakongo people. The 122 documented species are used for diverse applications, ranging from medical treatments and handicrafts to ritual uses. The anthropogenic disturbance of the potential natural vegetation in the area has already been documented in 1970 by Barbosa [19] , the incorporation of the plants into livelihood strategies is therefore representing the expectations.
We documented a high amount of use-reports that were new to the literature used for comparison (34.0 % of citations). Still, the documentation of useful plants in Uíge cannot be considered completed. As time for fieldwork was limited, some plants couldn't be identified until family level and were therefore not included in the documentation. Also, to obtain reliable data, we spatially restricted the study area in order to include a variety of informants with different backgrounds, age and gender from every village. The high percentage of unknown plant uses emphasizes the potential of the study area for further ethnobotanical findings and can be considered as a basis for future research in the region.
Medicinal plants
The high amount of medical use-reports (71 %) indicates that plants still play a crucial role in rural health care. This impression is strengthened by the diversity of illnesses treated with plant preparations. As already mentioned before, this is probably due to the difficult access to medical care.
The results regarding preparation and administration of plant remedies are in line with other ethnobotanical works. Decoctions, raw plant parts and infusions as the most common preparation methods and oral administration as the most frequent administration route are documented in many studies for sub-Saharan Africa [47] [48] [49] [50] [51] [52] .
As mentioned before, 34.0 % of all recorded use-reports were not documented in the literature used for comparison; in the use-category of medicinal plants the percentage of previously unknown use-reports is comparable (33.8 %). To identify promising targets for further biochemical investigation, we additionally conducted a search in the Pubmed-database [53] , as documented in Table 1 . For the majority of the species (58.4 %) both medical and phytochemical studies have already been carried out. Further 24.8 % have been analysed either through medical or phytochemical studies. For 17 species (16.8 %) the inquiry did not reveal further information. As 14 of these species are used in traditional medicine in Northern Angola, they might be promising targets for further studies ( Table 3) .
Most of the species with high CI-values have already been evaluated in pharmaceutical or medical surveys. Few studies have been conducted for V. madiensis subsp. madiensis. G. ternifolia subsp. jovis-tonantis and A. alboviolaceum. Especially G. ternifolia subsp. jovis-tonantis and A. alboviolaceum might be an interesting object of further investigation, as they are used to treat severe illnesses such as measles, diabetes, yellow fever, hepatitis or epilepsy.
Food plants
The documentation of food plants does mainly meet the expectations. The prevalence of fresh fruits in this usecategory as well as the phenomena of famine foods and snack plants have already been documented in other studies [9, 46] . Our findings support the widelyrepresented concept that food plants collected in the wild are well incorporated into local livelihood strategies in rural, tropical Africa and may contribute to foodsecurity and socio-economic sustainability [46, 54] .
Most of the plants reported in this use-category have already been documented as food plants. In the literature used for comparison, only Solanum americanum leaves, Tristemma mauritianum fruits, Costus afer stems, Aloe buettneri leaves and Jatropha curcas fruits have not been listed yet. In the cases of Tristemma mauritianum and Solanum americanum the use as a food plant has been documented in other African regions [54] [55] [56] . In contrast, Costus afer is well known as a medicinal plant [44, 57] , but we found no evidence for a use as 'snack food' in the literature. Chemical analysis of the stem shows that there are no toxic effects to be expected and that the plant is a good source of magnesium and potassium [58] . Similarly, Aloe buettneri is a well-known medicinal plant in Africa, whereas documentation for use as a food plant is scarce; only one publication mentions the use of the flowers in soups [59] . Still, it is known that the leaves of other Aloe species may be cooked as a leafy salad, probably after the green leaf tissue has been peeled off to relieve the bitter taste [59] . In contrast, the use of Jatropha curcas fruits as a food is questionable, as they are known to be toxic [60] . There exist publications about non-toxic accessions of the plant, but as they are mainly documented for Mexico [61, 62] , it is unlikely that these accessions are grown in the study area. As this use was only mentioned by one informant, we cannot rule out the possibility of inaccurate information. As already stated in the result section, not all citations referred to plants that are regularly used, so we could make no observations about the consumption of Jatropha curcas fruits.
Other uses
In comparison to medicinal and food plants, other use categories were mentioned less frequently. The small proportion of use-reports for handicraft and building material or fuels might be attributed to the lack of large trees in degraded landscapes. Other uses often seem to be replaced by industrial products, which might lead to a loss of traditional knowledge. As could be observed in the surroundings of Uíge city, traditional thatching materials are often replaced by corrugated sheet metal. Similarly, the knowledge about natural dyes was still present, although informants stated that they hadn't used them by themselves.
Impact of disturbance and implications for conservation
The species of highest cultural importance, as listed in Table 2 , include no species of special concern. All plants listed are readily available in the region: A. senegalensis, It is conspicuous that seven of the ten highest ranked plants are woody species. These values might be attributed to the fact that trees and shrubs offer a greater variety of useable parts than herbaceous plants, e. g. wood and bark [41, 63, 64] and that woody plants are available throughout the year [9, 65] . In the context of disturbance vegetation, other reasons might be the greater visibility of trees and shrubs in grasslands as well a better resistance of mature trees to fire in comparison to many herbaceous plants [9, 13] .
Nevertheless, the amount of annual and perennial herbaceous plants is still high (49.6 %). This number might be surprising, considering that the Hyparrhenium species, which dominate the savannahs of the region, form compact eyries and reach heights up to 2.5 m and therefore inhibit the growth of small herbaceous plants. From that point of view, anthropological disturbance actually might contribute to a higher biodiversity in anthropogenic savannahs. Grazing, agriculture and small savannah fires can create a mosaic of small-scale habitats with different light conditions and therefore permits the growth of herbaceous, short-lived species and pyrophytic plants [66, 67] . It has been shown that some traditional fire management practices are specifically aimed at the creation of such small-scale habitats (patch-mosaic burning) [68] .
Although no such traditional fire management systems are known for the north of Angola, we observed that some of the used species, e. g. Helichrysum mechowianum, Pleiotaxis rugosa, Baccharoides guineensis or Smilax anceps, often grew in recently burnt areas, where light exposure was high. Likewise, the young fronds of Pteridium centrali-africanum were regularly found in recently burnt areas, where proliferation is promoted. Similarly, fruits of Aframomum alboviolaceum were often collected in recently burnt savannahs. This might be related to the fact that a thick grass cover does not only inhibit growth of small herbaceous plants, but also impedes access for plant collection. Two informants explained during semistructured interviews that sometimes grassland is specifically burnt to facilitate access to Aframomum alboviolaceum fruits, which may be sold at local markets. Therefore, even if the above-mentioned species are not critically endangered, their collection may exert high pressure on the ecosystem, especially when large areas are exposed or fires are repeated within short time periods [69] . Besides, for some woody species, e. g. E. abyssinica, B. ferruginea and S. latifolius, fire resistance was observed to be severely affected by intensive collection of roots and bark.
Loss of bark may lead to higher vulnerability towards fungal infection and pests, and decrease fire and drought resistance and by that means lead to further reduction of woody species in the area [70, 71] .
As can be noticed by those examples, the analysis of plant use and cultural importance of plants may help to understand land use and fire management practices and to develop conservation strategies to ensure the access to useful plants for future generations. However, a complete analysis of that topic must take many other aspects into account, e.g. economic, ritual or agricultural issues.
Conclusion
Despite the comparably low biodiversity, plants from degraded savannah vegetation in Uíge, Angola, are incorporated in manifold livelihood strategies of the local population. Savannahs are sources of food and medicine; they provide plants for handicraft, forage and fuel as well as ritual and ornamental plants. While some uses, e. g. dyes, fibres and building material often seem to be replaced by industrial products, we recorded a high amount of medicinal plants (70 %). As access to health care especially in rural areas is difficult, plants still play a vital role in this field.
As a result of the diverse incorporation of plants in livelihood strategies the north of Angola turns into a promising region for further ethnobotanical research. This is underlined by the high amount (34.0 %) of usereports that have not been documented in the literature used for comparison.
Especially in the field of medicinal plants, further investigation is necessary to evaluate the pharmacological potential of the plants and to improve self-medication practises in the future.
Our study highlights 14 species which are especially interesting for pharmacological analysis. It is essential to communicate the results of ethnobotanical and pharmacological research to the rural population. In the framework of the project, the establishment of a botanical garden based on ethnobotanical criteria is envisaged. The presented study encourages those efforts, as it both points out the richness of ethnobotanical knowledge in the region and the importance of plant remedies in rural health care.
The species of highest cultural importance do not include plants of special concern. Still, collection of plants can exert high pressure on the ecosystem, as sometimes fires might be set to improve accessibility of savannahs. In order to conserve the savannahs as a source of useful plants, further studies should take a closer look at plant collection and traditional fire management systems.
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